Objectives: To examine whether 159 studies included in a previous meta-analysis reported on gastrointestinal bleeding or perforation in accordance with the CONSORT extension for reporting harms outcomes (CONSORT Harms recommendations checklist); whether differences were associated with funding source, journal, or publication year; and whether the CONSORT Harms checklist is a suitable tool for evaluation of adverse effects reporting.
Introduction
Most randomized clinical trials are designed to evaluate efficacy of drug treatment and therefore provide better assessments of benefits than risks. However, comprehensive and reliable data on both benefits and risks are necessary to make a balanced risk/benefit assessment. Safety and risk of adverse effects cannot be thoroughly explored in short-term studies that include only a limited patient group. Shortcomings in adverse effects monitoring and reporting may lead to inadequate assessments and lower estimates of serious harm [1, 2] . The Declaration of Helsinki [3] , developed by the World Medical Association, states that medical research may only be conducted if the importance of the objective outweighs the risk to the research subjects. Failure to identify relevant risks may lead to research projects with an unacceptable risk/benefit balance. If problems of unsystematic monitoring or reporting of adverse effects are added to inconsistent or heterogeneous data, it may be What is new?
Key findings
Studies included in a previous review on the risk of gastrointestinal bleeding or perforation during corticosteroid treatment were analyzed with regard to quality of adverse effects monitoring and reporting. The studies were assessed and scored using the CON-SORT Harms criteria with 10 recommendations.
The mean score was 5.3/10, which means that several CONSORT Harms criteria were not met for many of the studies.
Only 59/159 studies were identified as having addressed and monitored gastrointestinal adverse effects judging from the study descriptions. However, the absolute risk of gastrointestinal bleeding or perforation was found in 130/159 studies. Gastrointestinal adverse effects were reported in studies that did not specify the intention to address them.
Reporting of gastrointestinal bleeding or perforation was higher in studies with higher CONSORT Harms criteria scores, compared to studies with lower scores. Exclusion of studies with low scores would have led to exclusion of relevant findings of cases of gastrointestinal bleeding or perforation.
What this adds to what was known?
This is the first in-depth analysis of adverse effects monitoring and reporting in studies that were included in a systematic review of risk of adverse effects. Data on adverse effects could be found in most studies, although several aspects of adverse effects reporting were heterogeneous and unsystematic with regard to definitions, method of monitoring, and data analysis. The study provides an insight into the realities of summarizing literature on adverse effects.
What is the implication and what should change now?
Use of checklists is advocated for quality assessment of included clinical trials in reviews and metaanalyses. Routine scoring of clinical studies using CONSORT Harms criteria for harms assessment would be inadvisable without adding qualified judgment on the study in question. Published clinical studies generally do not fulfill all criteria in the CON-SORT Harms checklist. Too narrow inclusion criteria may eliminate studies that are suboptimal with regard to adverse effects reporting but still give relevant information on adverse effects. Conclusions about adverse effects made in systematic reviews should take the variability and heterogeneous reporting of adverse effects in the underlying data into account.
impossible to draw conclusions regarding risk from single or pooled clinical studies and to perform systematic reviews for risk/benefit assessment [4] . Weaknesses in the original reporting of adverse effects will be magnified when those reports form the basis of meta-analyses and systematic reviews. The Cochrane Handbook for Systematic Reviews of Interventions emphasizes the need for careful scrutiny of the studies' intensity of monitoring adverse effects and clarity of reporting [5] . The PRISMA statement addresses improvements in quality and transparency of systematic reviews by way of minimum standards for reporting [6] , and a PRISMA Harms extension for systematic reviews has been developed [7] . Use of the GRADE approach for grading quality of evidence [8] is recommended by the British Medical Journal and the Cochrane Collaboration among others but does not provide the tools for a detailed examination of the adverse effects reporting. Other methods have been proposed to address the quality of adverse effects or harms reporting. Both the CONSORT group and Cochrane Adverse Effects Methods group advocate the use of checklists when including clinical studies for methodology review or meta-analysis [5, 9] . These are lists of recommendations describing what information should be included in various parts of the article. A commonly cited example is the CONSORT checklist [10] , an initiative to improve the reporting of clinical trials, with an added 10 recommendations for reporting harms published in 2004 [11] , often referred to as the CONSORT Harms criteria. Others have developed extended, more detailed versions [12] . The McMaster tool for assessing quality of harms assessment and reporting in study reports (McHarm) covers many of the same recommendations as the CONSORT checklist [13] . As yet, there are no universally endorsed instruments for assessing risk of bias with regard to adverse effects or harms in clinical trials or systematic reviews.
We have previously published a systematic review and meta-analysis of corticosteroid use and risk of gastrointestinal bleeding or perforation [14] , including only randomized, double-blinded studies. During the review process, it became clear that the included 159 studies varied widely in their descriptions and methods of adverse effects reporting and definitions of gastrointestinal bleeding, although they all fulfilled our inclusion criteria. We have analyzed the studies to examine whether they reported on adverse effects in accordance with the CONSORT extension for reporting harms outcomes (referred to as CONSORT Harms criteria) [11] ; to examine whether any differences could be linked to variables such as funding source, journal quality, or publication year; and to evaluate whether the CONSORT Harms criteria are a suitable tool for evaluation of the quality of adverse effects reporting in clinical trials.
Methods

Study data and criteria assessments
One hundred fifty-nine articles included in a previous systematic review and meta-analysis of corticosteroids and risk of gastrointestinal bleeding or perforation (referred to as gastrointestinal bleeding in the rest of the article) were included in the analysis [14] . A standardized checklist and data extraction form was prepared based on the CONSORT Harms recommendations. The criteria were discussed by all authors to arrive at a common understanding.
We collected data on 10 different outcomes using the CONSORT Harms recommendations ( Table 1 , recommendations 1e10). Two recommendations (3 and 8) were modified to include gastrointestinal adverse events only, to reflect whether the study specified assessments of adverse gastrointestinal effects associated with study treatment, as this was the adverse effect addressed in the meta-analysis [14] . The relevant text from the articles was extracted and scored as 0 or 1 by two of the authors independently (S.N. and T.W.) by interpreting the checklist criteria in relation to the article text. Several CON-SORT Harms criteria included two or more parameters. If the article met any one of the criteria that CONSORT included for a topic, it was counted as fulfilled for that topic, as has been practiced elsewhere [15] . The scores were discussed and a final score was decided. The reviewers were not blinded to the name of the journal or the authors.
All articles were assessed for reporting of gastrointestinal adverse effects, funding source, publication type, and year. Studies scoring 8, 9, or 10 were classified as high-score studies. Studies scoring 3 or less were classified as low-score studies. To see if publication of the CONSORT Harms extension in 2004 had led to improved adverse effects reporting, studies were grouped according to publication year ( 2004, !2005) . Studies with industry coauthorship or donations of product or money were classified as industry sponsored. Studies published by one of the five major medical journals (Lancet, British Medical Journal, New England Journal of Medicine, Journal of the American Medical Association, and Annals of Internal Medicine) were analyzed separately.
Reviewer agreement
Agreement between reviewers was used as an indicator of the ease of use and suitability of the CONSORT Harms recommendations. Interrater agreement for each study was analyzed using Gwet's agreement coefficient with first-order chance correction, AC1 (value 0-1) [16] . Interrater agreement for each CONSORT Harms criterion across the 159 studies was analyzed using Gwet's AC1 [17] .
Statistical analysis
We calculated correlations using the Pearson chi-square test and differences in scores using the t-test for equality of means. Logistic regression analysis was used to examine the relationship between CONSORT Harms criteria scores and the likelihood of reporting gastrointestinal bleeding. Correlations, score comparisons, and logistic regressions were analyzed using IBM SPSS Statistics (version 23). All analyses were two tailed, with an a of 0.05.
Results
Study scores using CONSORT Harms criteria
The 159 clinical studies each received a total score for 10 different criteria, giving a total of 3,180 criteria assessments in the two separate reviewer evaluations and 1,590 criteria assessments evaluated for the final score. All discrepancies were resolved during the final discussion, and no cases were referred to the third author.
In the final assessment, the studies received a mean score of 5.25 out of a maximum of 10 (standard deviation [SD] 6 2.09). For studies without a subgroup analysis (excluding recommendation 9), the mean score was 5.15 (SD 6 1.97) out of a maximum of 9. Most studies did not include a subgroup analysis.
The distribution of criteria scores among the studies is shown in Fig. 1 . Logistic regression analysis showed a higher reporting of gastrointestinal bleeding with increasing CONSORT Harms criteria scores (odds ratio [OR] 1.17, 95% confidence interval 1.01e1.37, P 5 0.042). The odds of reporting cases of gastrointestinal bleeding were three times higher for high-score studies compared to low-score studies (OR 3.43, 95% confidence interval 1.17e10.04).
The recommendations with the highest scores were recommendation 6dparticipant withdrawals (133 studies, 83.6%), 8dabsolute risk of gastrointestinal adverse events (130 studies, 81.8%), and 4dclarify how harms-related information was collected (118 studies, 74.2%). The recommendations with the lowest scores were recommendation 9dsubgroup analysis (16 studies, 10.1%), 2dcollection of harms data mentioned in introduction (48 studies, 30.2%), and 5dplan for presenting and analyzing information on harms (51 studies, 32.1%). The scores according to the CONSORT Harms recommendations are presented in Table 2 .
Fifty-nine studies (37.1%) did address and monitor for gastrointestinal adverse events, either specifically or as part of a comprehensive clinical examination (recommendation 3). The remaining 100 studies (62.9%) did not address gastrointestinal adverse effects or did not describe a clinical examination of sufficient extent. Despite this, the absolute risk of gastrointestinal adverse events (recommendation 8) could be found in 130/159 studies (81.8%). This number includes studies with zero observed gastrointestinal adverse effects, which in several cases had to be interpreted from lists of observed adverse effects or statements of no detected adverse effects. In 29 studies (18.2%), the number of patients included in the risk analysis was not described. However, cases of gastrointestinal bleeding were reported in five of those publications. In studies where gastrointestinal bleeding was addressed or observed, the definitions and descriptions varied widely. A detailed description is provided in Supplementary Materials.
Twenty-four studies (15.1%) received a score of 8, 9, or 10 and were classified as high-score studies. Those studies included 4,510 patients (2,277 receiving steroid, 2,233 receiving placebo), of which 16 studies (66.7%) reported cases of gastrointestinal bleeding (155 cases in the steroid group, 92 cases in the placebo group). Twelve of the 24 high-score studies (50%) concerned prevention of bronchopulmonary dysplasia in pediatric patients and contributed a major proportion of cases of gastrointestinal bleeding (120 cases in 1,066 corticosteroid-treated patients, 69 cases in 1,047 placebo-treated patients).
Thirty-eight studies (23.9%) received a score of 3 or less, indicating that few of the CONSORT Harms criteria were met in the publications (low-score studies). Those studies included 6,605 patients (3,312 receiving steroid, 3,293 receiving placebo), of which 14 studies (36.8%) reported cases of gastrointestinal bleeding (41 in the steroid group, 22 in the placebo group). Twenty-four studies (63.2%) did not report any cases of bleeding. The main reasons for achieving low scores were that adverse effects were not mentioned in title, abstract, or introduction; plans for presenting and analyzing harms were not described; or discussions were not perceived as balanced. None of the low-score studies received a score for addressing gastrointestinal adverse effects. Still, in most of the low-score studies, it was possible to present an absolute risk of gastrointestinal bleeding (25/38, 65.8%) and participant withdrawals due to harm (23/38, 60.5%).
CONSORT Harms criteria scores relating to key variables
We found no significant correlation between the CON-SORT Harms score and publication year, ambulant or hospitalized patients, or funding source (industry sponsored or not) (Table 3 ). There was a trend toward higher scores for Adapted from CONSORT Harms recommendations [11] . 
Qualitative assessment
Several studies collected data on adverse effects, including gastrointestinal, without mentioning the fact in title, abstract, or introduction. In many studies, adverse effect monitoring had obviously been performed without mention of intention or method. Risk of gastrointestinal adverse effects had often been considered beforehand, as evidenced by exclusion criteria such as previous peptic ulceration, but not mentioned in methods, results, or discussion sections. Plans for presenting and analyzing information on harms were often not specified. Information on adverse effects was in many cases presented less systematically than efficacy outcomes and could be found in various sections of the publications. In some studies, efficacy and harm were analyzed in the same way; in other studies, statistical methods were applied to efficacy outcome only. Some studies limited adverse effects reporting to the most common or most serious cases. Denominators were sometimes specified for efficacy only, not for adverse effects, and could only be found by inference by comparing adverse effects tables with text. Several studies presented adverse effect data as percentages. If the denominator for adverse effect analysis was not clearly stated, the absolute risk could not be found. In several studies that quantified withdrawals, the reason was not always stated but could be inferred by interpreting the text in relation to the withdrawal data. Conclusions of safety, such as ''no safety problems,'' were sometimes drawn despite underpowered study design and unsystematic addressing of adverse effects.
Reviewer agreement
In the analysis by two separate reviewers, the mean CONSORT Harms criteria scores were 5.19 (SD 6 2.13) and 6.06 (SD 6 2.11), respectively, for the 159 studies. Interrater agreement for each study, calculated as Gwet's AC1, had a mean value of 0.56 (SD 6 0.29) and a median value of 0.62 (range À0.28 to 1.00). The 15 studies with slight or poor reviewer agreement coefficients (Gwet's AC1 ! 0.2) received significantly lower CONSORT Harms scores than studies with higher degrees of agreement (3.87 vs. 5.40) (P 5 0.007). Interrater agreement for each CONSORT Harms criterion through all 159 studies, using Gwet's AC1 agreement coefficient, showed a mean value of 0.58 (SD 6 0.15) and a median value of 0.57 (range 0.32-0.82). Agreements between reviewers differed with regard to individual criteria. The criteria with the three lowest Gwet's AC1 scores were recommendations 7, 9, and 10 (0.42, 0.32, and 0.46, respectively).
Details can be found in Supplementary Materials.
Discussion
CONSORT harms criteria score, main findings
We examined the reporting of gastrointestinal adverse effects in 159 published randomized controlled trials which were included in a published meta-analysis addressing risk of gastrointestinal bleeding associated with corticosteroid use [14] . The studies had undergone quality assessment and fulfilled the criteria for inclusion in a systematic review. However, analysis of the publications, using criteria proposed in CONSORT Harms adjusted for gastrointestinal adverse effects, showed that few studies received high scores. Adverse effects monitoring and reporting varied greatly, and most of the studies did not fulfill several criteria. Only 24 studies (15.1%) received a score of 8 or more. The mean CONSORT Harms criteria score of 5.3 for all 10 criteria corresponds generally to that found by Maggi et al. [18] . Exclusion of criterion 9 had only a limited effect on the overall mean score, reflecting that relatively few studies had received a score on this criterion. Some of the criteria were fulfilled for most of the studies but, in many cases, to a limited degree where information had to be inferred by the reviewers. The present study gives no indications as to why criteria were not fulfilled. Most of the 159 studies focused on treatment efficacy. Adverse effects were generally given little space and were, for most studies, not a prespecified end point. Another possible explanation may be journal text limitations, although space limitations should not be an excuse to exclude information on this highly important issue when reporting on results of a clinical study. It remains to be seen whether adverse effects reporting will improve with increasing use of electronic publications.
Weaknesses in monitoring and reporting gastrointestinal bleeding
Occurrence of gastrointestinal bleeding was assumed to be an objective and unambiguous adverse effect that would have been described if observed in the studies. Most studies did not address the risk of gastrointestinal bleeding specifically, although several studies did record gastrointestinal bleeding and discussed the risk in the introduction section. Definitions of gastrointestinal bleeding varied widely and cases could possibly be hidden within broader diagnostic groups such as ''gastrointestinal reactions.'' This may be an even greater problem with more subjective adverse effects.
Some of the CONSORT Harms criteria may be less critical than others when it comes to the facts of whether the study did address gastrointestinal adverse effects and whether any adverse effects were reported. Many studies did monitor adverse effects, including gastrointestinal, with little mention of intention or method. This was a major reason for interrater differences on recommendation 4. It can be argued that the most important recommendations regarding actual findings of gastrointestinal bleeding risk are recommendations 6e8 (withdrawals, denominators, and absolute risks), although it is reasonable to expect any intention to look for adverse effects to be mentioned in the abstract or introduction. Information on absolute risks was given in 130 studies (81.8%), although not always clearly stated. In addition, some studies reported cases of gastrointestinal bleeding without describing absolute risk. One hundred thirty-three studies (83.6%) described withdrawals and experience with the allocated treatments to some extent. Recommendations 1e5 (stating of intention and plans for analyzing harms data) were not always fulfilled, even when adverse effects were described in the results sections. Subgroup analysis (recommendation 9) is obviously not a quality criterion for reporting harms if not part of the study. Several of the studies that received low scores using the CONSORT Harms criteria nevertheless gave an impression of thoroughness and awareness of the risk of adverse effects, despite the fact that little space was allotted to adverse effect descriptions in the publication.
Superficial descriptions of adverse effects and use of cutoff valuations such as ''serious'' or ''frequency O5%'' make it possible to avoid describing all adverse effects that occurred. It has been argued that it is safer to assume that adverse effects were not ascertained or not recorded than to assume that the prevalence or incidence was zero if the adverse effect is not mentioned specifically [19] . However, in a clinical trial, there are risks of several adverse effects and it would be unreasonable to expect authors to mention all those that did not occur, unless they were addressed specifically.
Studies with low quality of reporting of harms, as assessed using the CONSORT Harms criteria, might have a correspondingly lower chance of finding adverse effects, from either poor study design or poor monitoring.
Inclusion of only those studies that described active or comprehensive adverse effects monitoring would have eliminated 100 of 159 studies and 63 cases of gastrointestinal bleeding from our systematic review [14] . If mentioning of adverse effects in title, abstract, or introduction sections had been a selection criterion, 57 studies would have been lost for analysis. Exclusion of studies with low scores would have led to exclusion of relevant findings of cases of gastrointestinal bleeding. 
CONSORT Harms scores in relation to key variables
We found no clear correlation between publication year (before or after publication of the CONSORT Harms criteria) and the reporting of adverse effects. This reflects most previous findings [20e23], whereas Haidich et al. [24] found a somewhat increased reporting of harms from 2003 to 2006. In our analysis, studies published in 2007e30.6.2011 had a lower mean score than studies published in the period preceding publication of the CON-SORT Harms criteria, indicating that the reporting of adverse effects did not improve over time.
Contrary to expectations, there was a relatively small score difference between studies published in major medical journals and other journals. There was a trend toward a higher mean score for these studies. Haidich et al. [24] analyzed randomized clinical trials published in the five major medical journals and found mean scores of 5.8 and 6.7 for studies published in 2003 and 2006, respectively. This corresponds generally with the mean score of 5.86 found in our study, but in our study, the scores appeared to decline over time. In an analysis of studies published in four major medical journals in 2009, Maggi et al. [18] found that most studies did not incorporate the CONSORT Harms recommendations sufficiently.
In contrast to previous studies, where industry-funded studies have shown better safety reporting than nonindustry studies [18, 20, 24, 25] , we found a trend toward worse safety reporting in studies that were supported or funded by the pharmaceutical industry. This may be due to our broad definition of sponsoring or the fact that most studies were published before 2004 and were probably not performed for regulatory purposes, as the corticosteroid used had been on the market for several years.
Reviewer agreement
Analysis of initial reviewer agreement for each study and for each CONSORT Harms criterion across studies showed fair-to-moderate agreement with large variations. Low agreement was mainly caused by differences in interpretation of information in the article texts and difficulties in determining whether a criterion was sufficiently fulfilled or not. In addition, many of the CONSORT Harms criteria include several questions within one recommendation. Some authors have addressed the ambiguity by splitting some of the original recommendations into several, more precise subcategories [20, 22, 26, 27] , in some cases with option of half credits [24, 27] . Because of the heterogeneity of the studies regarding the methods descriptions and the presentation of data, a more detailed approach using a more specific checklist would probably not have reduced the necessity for judgment or resulted in greater agreement between reviewers. The use of half credits if a criterion was partly fulfilled might have resulted in more specific scores, but there would still be an element of judgment regarding the degree of fulfillment of each criterion.
Because subgroup analysis of adverse effects is rarely done, other authors have excluded CONSORT Harms recommendation 9 from assessment [20, 26, 27] . Subgroup analysis of harm was done in several of the studies included in our review but with focus on harm as a result of disease or treatment failure. This was a major reason for score discrepancies between reviewers.
Limitations
Several studies reported adverse effects without mentioning gastrointestinal bleeding. As all the studies did address or report adverse effects to some extent, we concluded that no gastrointestinal bleeding occurred in those studies. This assumption may be mistaken, as a lack of reports does not necessarily mean that the adverse effects did not occur [9] . In studies where gastrointestinal bleeding was not observed, the nonoccurrence cannot necessarily be expected to be commented on unless the adverse effect was expected or looked for. There is, however, an uncertainty if the risk profile is not described in detail. Our finding of higher reporting of gastrointestinal bleeding with increasing CONSORT Harms criteria scores might indicate underreporting of adverse events in the low-score studies.
We scored the studies through assessment by at least two authors. However, application of the CONSORT Harms criteria to clinical studies involves considerable judgment. Other reviewers may differ in their opinion as to what should constitute a score of 0 or 1.
The recommendations of CONSORT [10] and CON-SORT Harms [11] were developed to improve the quality of clinical study reporting and were not intended as a validated tool for assessing the methodological quality of studies. A validated tool is not available at the present time.
Conclusion
Analysis of clinical studies included in a previous review and meta-analysis, using criteria proposed in CONSORT Harms adjusted for gastrointestinal adverse effects, showed that few studies received high scores. Reporting of gastrointestinal bleedingincreased with increasing CONSORT Harms score. Application of the CONSORT Harms criteria to the clinical studies involved considerable judgment, because of the multiple items within several of the criteria and the highly variable adverse effects reporting in the studies. So far, no clear assessment method has been proposed to describe studies adequately without risking eliminating studies with relevant findings. In our opinion, routine scoring by CONSORT Harms criteria for harms assessment would be inadvisable without adding qualified judgment on the study in question.
